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Question 1 (6 marks) 
 
Question 1.1 (3 marks) 
 
What are the important design metrics for a digital camera? Explain why they are important. 
 
Question 1.2 (3 marks) 
 
Are these metrics constrained metrics or optimization metrics? Explain your answer.  
 
 
Question 2 (6 marks) 
 
Question 2.1 (3 marks) 
 
Give a summary of the actions, which occur when a peripheral gets serviced using vectored 
interrupt without direct memory access. Assume that the servicing moves data from the 
peripheral to the memory.  
 
Question 2.2 (3 marks) 
 
What are the advantages of using direct memory access?   
 
 
Question 3 (5 marks)  
 
Question 3.1 (2 marks) 
 
You need to select memory for an embedded system and somebody suggests PSRAM. What is 
PSRAM?   
 
Question 3.2 (3 marks) 
 
What questions would you ask to determine whether this is a suitable choice? 
 
 
Question 4 (6 marks) 
 
Question 4.1 (3 marks) 
 
Why can a Finite State Machine model be useful for embedded system design?  
 
Question 4.2 (3 marks) 
 
What is the purpose of using a 6-tuple F<S, I, O, F, H, so >? 
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Question 5 (3 marks)  
 
You need to write a program for an embedded system and need to decide whether to do this in 
assembly language or in C. What would you want to know before you can make this decision?  
 
 
Question 6 (5 marks) 
 
Question 6.1 (3 marks) 
 
Would it be advantageous to use custom single purpose processors in a digital camera? Explain 
your answer.  
 
Question 6.2 (2 marks) 
 
What would be more cost effective, to purchase an existing single purpose processor or to 
design a single purpose processor which performs the same task?  
 
 
Question 7 (8 marks) 
 
Question 7.1 (3 marks) 
 
What are the advantages and disadvantages of using fixed interrupts? 
 
Question 7.2 (2 mark) 
 
What is the purpose of an interrupt pin?  
 
Question 7.3 (3 mark) 
 
Your embedded system needs to be able to respond to the event of a fire. Would you use and 
interrupt and if yes, would this be a maskable or a non-maskable interrupt? Explain your answer. 
 
 
Question 8 (6 marks) 
 
Question 8.1 (3 marks) 
 
Explain the differences between port-based I/O and bus-based I/O.  
 
Question 8.2 (3 marks) 
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Question 9 (9 marks) 
 
Question 9.1 (3 marks) 
 
What is the purpose of image compression?  
 
Question 9.2 (3 marks) 
 
JPEG encoding provides for two methods of compression. Briefly (in a few sentences) explain 
the essence of each of these methods. 
 
Question 9.3 (3 marks) 
 
How does each of the methods mentioned above affect the quality of the image?  
 
 
Question 10 (5 marks) 
 
Question 10.1 (2 marks) 
 
Name the basic stages of instruction execution. 
 
Question 10.2 (3 marks) 
 
How can the speed of instruction execution be increased? 
 
 
Question 11 (6 marks) 
 
You have designed a new embedded system and have started a business. Your purpose is to 
maximize your profit.  
 
Question 11.1 (3 marks) 
 
List all the factors which may affect your total profit.  
 
Question 11.2 (3 marks) 
 
There are several designs possible for your product. Explain in which way the design choice 
could affect your profit.  
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Question 12 (4 marks) 
 
Given the following three cache designs, find the one with the best performance by calculating 
the average cost of access. Show all calculations. 
1. 4 Kbyte, 8-way set-associative cache with a 6% miss rate; cache hit costs 1 cycle, cache 
miss costs 12 cycles.  
2. 8 Kbyte, 4-way set-associative cache with a 4% miss rate; cache hit costs 2 cycles, cache 
miss costs 12 cycles. 
3. 16 Kbyte, 2-way set-associative cache with a 2% miss rate; cache hit costs 3 cycles, 
cache miss costs 12 cycles. 
 
Question 13 (4 marks) 
 
Question 13.1 (2 marks) 
 
What is a “deadlock”?  
 
Question 13.2 (2 marks) 
 
Can a deadlock be avoided by using multiple processors? Explain your answer.  
 
 
Question 14 (3 marks)  
 
Would it be preferable to first make a logic specification and then a RT transfer specification or 
would it be better to do this the other way around? Explain your answer.  
 
 
Question 15 (4 marks)  
 
Three peripherals need to be serviced but one is more important than the other two. What 
options would you have to do this? In your opinion what option do you think is best in this case? 
Explain your answer.  
 
 
Question 16 (3 marks)  
 
What is the design-productivity gap? What is its relevance for embedded system design? 
 
Question 17 (3 marks) 
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Question 18 (6 marks) 
 
Question 18.1 (3 marks) 
 
What developments do you expect in embedded systems in the next ten years? Explain your 
answer. 
 
Question 18.2 (3 marks) 
 
How do you expect that society will change in the next ten years as a result of the rapid 
developments in digital systems? 
 
 
Question 19 (8 marks) 
 
Charles Darwin University is currently introducing a unique distance learning system where 
chemical engineering students will be able to control equipment from anywhere in the world. 
Students will be able to control the pressure, temperature and flow rates of different toxic 
chemicals. The system will consist of the CDU toxo-chem reactor and CDU toxo-chem 
controllers. All students will be provided with the CDU toxo-chem controller, a reaction 
controller for the relevant variables. The system will provide feedback to the students and the 
students actions are recorded for marking purposes. Because there is a risk of explosions and 
release of toxic chemicals on campus, the CDU toxo-chem controllers need to provide adequate 
safety warnings to the students. If the concentration of toxic waste products becomes 
dangerously high the student may release them into the harbour but this will result in a loss of 
marks.  
 
Question 20 (8 marks) 
 
Question 20.1 (4 marks) 
 
Briefly describe your approach to designing the CDU toxo-chem system. 
 
Question 20.2 (4 marks) 
 
List the technical considerations for this system related to  
- processor(s) 
- memory 
- communication 
 
 
 
 
 
